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FOP.ORD

This final report presents an outline of the steps required to successfully

execute the Generalized Escape System Simulation Computer Program. The

program was developed to allow the simulation and analysis of numerous

ejection seats under various ejection conditions. A complete listing of the

program source code is not included in this report because such a listing

would be several hundred pages long. However, a printout and a copy of the

program may be obtained by contacting the author at NADC.

A portion of the work contained in this report was performed by Computer

Sciences Corporation in accordance with Task Order 46, "Escape System Ejection

Seat Simulation and Analysis", issued under contract "62269-78-C-0191.
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ixI. ITRDCION

This manual is a guide to running the Generalized Escape System

Simulation (GESS) Program. The following is a list of the segments

needed to camplete a successful run of this program. These segments

must be exercised in the order listed below:

1. Creating the Aerodynamic Ccefficient Tables (via the ACT

Program) .

2. Build a GESS Input File

3. Execute the GESS Program

4. Run Utilities on the Plotting File (Optional)

5. Re-run the S Program (0Otional)

Each section of this manual describes one of the above segments. Any

steps to be performed within each segment must be done in the order in

which they are described within the corresponding section.

It will be assumed in this User's Manual that the reader/user is

familiar with the NAC Central Computer System and the EMS Operating

System. If particular questions arise refer to references I and 2.

The GESS Program System was written to simulate ejection seat escape

systems. The program generates various trajectories of escape system

caqmnents and personnel.by means O -rathematical modeling. 'This

program was written in a general sense to simulate a number of ejection

seat escape systems. The program is a digital simulation designed

to run on a Control Data 6600/Cyber Series Computer. The programming

language used was Fortran Extended Version 4. The program requires
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an input data file and random files of Aezoynaidc Data (see Appendix D).

Output reports and plotting files are generated by the GESS Program.

Several naming conventions were used to identify variables and how they

were used in the program. Refer to Appendix A for a specific variable

description. These naming schedules are listed below:

SA - Variables with this suffix can relate to "Seat Alone" activities.

CA - Variables with this suffix can relate to "Occupant Alone"

activities.

SO - Variables with this suffix can relate to "Seat Occupant"

activities.

NPTS - Variables containing this can contain a -Number of Points" for

indexing etc.

RK - Variables with this prefix can relate to "Rocket" values.

WHMT - Variables containing this can contain a "Weight" value.

X - Variables with this prefix can relate to the "X" axis.

Y - Variables with this prefix can relate to the "Y" axis.

Z - Variables with this prefix can relate to the "Z" axis.

L - Variables with this suffix can relate to a "Left" side.

R - Variables with this suffix can relate to a "Right" side.

VEL - Variables with this can contain a "Velocity" value.

PORO - Variables with this can contain a "Porosity" value.

ROC - Variables with this prefix can relate to the "Recovery" chute.

DRD/DR - Variables with either of these prefixes can relate to the

"Drogue" chute.

DRT - Variables with this can relate to "Dart" values.

-2-
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PO- - variables with this can relate to "Position" values.

N - Variables with this can relate to "Ignition" values.

CAT - Variables with this can relate to "Catapult" values.

Islam

CI

-3
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II. A. BUIIDLfG THE GESS POI GI2 INPUT FILE

Prior to running the GESS Program, an eighty column card image input file

must be created. This file is divided into start/stop cards, a three

line header and fourteen data sections (in this order). Appendix A

contains an alphabetical list of the variables by sections. This list

gives a brief definition of each input variable, its units of measurerent,

possible legal values and the input format (in order to determine the

magnitude of the number). Appendix C is a sample listing of a typical

input file.

The program can be run against several sets of data without having to

submit the job several times. To accomplish this, a start card is placed

(at the beginning of every input set (thus separating the sets). A stop

card (or a blank card) is placed at the end (last card) of the entire

input file. This card terminates the job.

The three line header is used to identify the input file. It is free

formatted and any information can be entered. It must be three lines

(or records) long. Blank records may be inserted if necessary.

The input variables are divided into fourteen sections. Sections

containing small arrays and/or single variables generally contain one,

twv, or three fields per record (depending on the layout of the

section). The control variables (Section 1) and larger tables of data

such as "NPTSCT", for example, have up to four fields per record. A

(field is 20 columns in length and this length is fixed. The first ten

-4-
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coluns describe the value (usually just the variable nane). Information

in these ten columns can be entered in free format, hadever, it is

usually left justified for easier reading. Imbedded spaces are used

when needed to fill up the ten coluns. The entire ten columns can be

blank filled since the descriptions are optional. This half of the

field is used for entering the actual value. Integer numbers and floating

point nu%-bers without a decimal point rzust be right justified (refer to

Appendix A for each variable's input fomrat). Floating point numbers

containing the decinal point can be entered anywv'ere within these ten

columns but are usually right justified for easier reading. When

possible, these entries are edited for legal values. Descriptive error

messages are printed when problems occur. The errors are depicted as

( either fatal or warnings. Warning messages do not abort the run and

default values are substitnted for the erroneous values. Fatal errors

cause program terminaticn. The input file must he edited nmanually to

correct fatal errors before the job can be re-run.

I. B. DESR IN OF THE SS INlPUT SECTICINS

The rules in the previous paragraphs are general and pertain to all of the

fourteen input secticns. Each input section also has its own unique

set of rules that must'be 'strictly adhered to. All values must be

present in the file unless otherwise specified in this section. The

following chart (Table 1) describes each of the fourteen input sections.

(The start/stop and header records uvre described earlier but it should be

( noted that variable 'D,.JHAT' contains the value for the start/stop record.
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(The legal values are 'start', 'stop', or a blank card image, and the

data must be left justified). The sections must be in the order in

which they appear in Table I. The sections are broken dmw into records

(each line of variable rmes represents one record). The order of the

records and the order of the variables within the record on the chart

is the order an which they are read. PRnemrber, each variable is a

twenty colin field.

(

(
-6-!
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FUIII.ING THE GESS PR R4

The GESS Program can be executed by submitting a previously prepared

subnit file that contains all of the Job Control Cards (CDC KNOS

Operating System).

NOE: It is likely that different permanent file names will be used

at times (e.g. when different input files or Aerodynamic

Coefficient Table Files are used). Make the proper changes

before subnitting the job. The permanent file name for the

input file should be associated with TAPE1. The permanent file

name for the Aerodynamic Coefficient Table should be associated

with TAPE2.(
Refer to Appendix B for a listing of the submit file.

To run the GESS Program from an interactive terminal execute the following:

GET, filename

SUBMIT, filename, El - Print Site

If any fatal input errors occur then make the corrections and re-subrit

the job.

Note that a special library, MTLIZ4, is used. This library contains

special math functions that are needed to run the GESS Program. Be

sure that this library is present in the submit file.

(

-12-
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IV. THE AEFODYKIIC CDETICIMr TABIES PICIR-A4 (ACT)

A preliminary step unust be taken before running the GESS Program. Progrn

"ACT" must be executed to create the Aerodynamic Coefficient tables used

by GESS. This program (ACT) is only run once. The tables created by

the ACT program are saved on a Randan Access File and can be used in-

definately. 'he only reason for re-running "ACT" would be to change the

Aerodynamic Coefficients.

Runing the ACT Program can be broken down into three parts. First,

the input coefficients must be put into card fonn and stored on a

permanent file (associated with Tape 10). Secondly, the ACT Program

must be executed. Third, the Aerodynamic Coefficient Tables, created

by the ACT program, are saved on a Randon Access File which can be used

by the GESS Program. Refer to Appendix D for a detailed description

of the ACT Program and details on how to run the job. Refer to

Appendix E for a Fortran Listing of the ACT Program.

(13

-13- *
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v. PyID G FIL

The GESS Program creates a file of plot information (TAPE40). This file

is saved as a Permanent Direct Access File called GESSPLT (which is done
I

within the submit file autanatically). There are utility programs

available for plotting the data on this file. This plotting exercise is

optional and is not part of this manual.

(

(

--14-
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VI. RE-Ii OPICN

This enhanceTent has not been fully ixplemented. Currently the IRESTRT

variable in Section 1 input (Program Control Variables) must be set to

zero (0) to bypass the creation of the restart file (which is not

complete).

Men this is fully iitplenented the user will have the option of creating

a restart file (IRESTRT = 1) or not ( TRT = 0). This will allow

a user to restart the GESS program at same particular tine period or

event based on the previcus run, thus eliminating the necessity of

starting the run fron the very beginning of the sequence.

(
-15-
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(

APPENDIX~ A

GESS INPUT VARIABLES

INITIcNS, UNITS OF mAsumiw, LzAL VALUES, AND INPUT FORMS)

(

(

A-i
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(
INPUT DMCRIPTI0NS - SE)TIMO 1 - Program Control Variables

VARIABLE FORY2T UNITS DB--INITION 1tJ.At. VulJES

DOWHAT 8A10 allows mulitple runs. Each input set mtst ('J[r. (STt?, c
0 begin with a start card. Only last input L!Onk card)

set is terminated with a stop card or a
blank card.

ESTOP 12 N.A. event at which to stop trajectory 0 - 36
0 stop at time ISTOP
1 catapult ignition - catapult .
2 catapult ignition - catapult 2
3 catapult separation - catapult 1
4 catapult separation - catapult 2
5 rail separation
6 rocket ignition (rkt 1)
7 rocket ignition (rkt 2)
8 rocket ignition (rkt 3)
9 rocket ignition (rkt 4)

10 rocket ignition (rkt 5)
11 rocket ignition (rkt 6)
12 rocket burnout (rkt 1)
13 rocket burnout (rkt 2)
14 rocket bur-nout (rkt 3)
15 rocket burnout (rkt 4)
16 rocket burnout (rkt 5)
17 rocket burnout (rkt 6)
18 parachute deployment (chute 1)
19 line stretch (chute 1)
20 full inflation (chute 1)
21 parachute deployment (chute 2)
22 line stretch (chute 2)
23 full inflation (chute 2)
24 parachute deployment (chute 3)
25 line stretch (chute 3)
26 full inflation (chute 3)
27 peak trajectory
28 seat/occupant separation
29 seat/occupant inpact
30 occupant im=act
31 seat impact
32 aircraft iract
33 dart start line 1 (right)
34 dart start Line 2 (left)
35 dart line broken - line 1 (right)
'36 dart line broken - line 2 (left)

AIMR 1 N.A. aircraft trajectory control flag 0,1
0 =>do not generate aircraft trajectory
1 => generate aircraft trajectory

A-
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(INPUr DESCRIPTIONS - SELrION I - Program Control Variables - cxt in,.

VARIABI FORI.T LITS DEIF:ITON ra-rx, ,az
WME

ICLkCE I N.A. clearance corputation control flag 0.1
0 =>do not co--ute aircraft/seat -

occupant clearance
1 => canpute aircraft/seat - occupant

clearance

IPIOr 13 N.A. plotting file control flag 0.1
0 =>do not create plotting ile
1 => create plotting file

ISEATR U N.A. seat alone trajectory control flag 0,1
0 =>do not cenerate seat alone trajectory
1 => generate seat alone trajectory

IOSEP 13 N.A. seat/occupant separation control flag 0,1
0 => do not allow seat/od=upnt separation
1 => allow seat/occupant separatixn

II N.A; flag far creation of instantaneous restart 0,1
file

0 = don't create restart file
1 = create restart file

IUNITS II N.A. flag for units to be used 0,10 = M:etric tmits

1 - thglish wuits

TSTAT F10.4 scs tie to start trajectory siLnlation
(if # 0, start frou restart file)

TMP F10. 4 swcs ti.-e to stoo trajectory >0
(if = 0, stop at event ES1VP)

(
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a INPUtr DECRI1rICNS - SEICI 2 - Report Flags

VARLAfLE FOA:T UNITS DESCR1PTIN LZGAL VALi.tS

IREPTSI 1i NA control flag for input validation 0,1
0 =>don't print report
1 = > print report

flEKS2 II NA control flag for seat/cccupant linear
time history 0,1
0 =>don't print report
1 => print report

IREPTS3 Ii NA control flag for seat/occupant alone
Linear tine history 0,1

0 =>don't print report
1 =>print report

IREPTS4 Ti NA ontrol flag for occupant alone linear
trrE- history 0,1
0 =>don't print report
1 =>print report

IREPTS5 I A control flag for seat alone linear
time history 0.1

0 =>don't print reprt
1 => print reprt

mIREPTS6 Ii NA ontrol flag for seat alone angular
tine history all

0 =>don't print report
1 =>print report

IREMTS7 1 NA ontrol flag for seat/occupant linear
tine history wrt aircraft 0.1
0 = >don't print reprt
I -> print reprt

Ii NA ontrol flag for seat/occupant an--ular
time history wrt aircraft 0.1

0 =>dont print report
i =>print report

IREPTS9 Ii NA control flag for occupant alone linear
tine history wrt aircraft 0.1

0 =>don't print report
1 =>print repart

jIMSI0 Ii Nh ontrol flag for seat alone linear
time history wrt aircraft 0,1

0 =>don't print report
1 =>print report

(

A-4
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INPUT DFrCRIMTONS S-ECT:OI 2 - Pboort Fl1s ContinuedVAR!AULL uPz'I r:4 1'5D ':T ICi; ., ,

NAM

IREMTS11 II IA control flag for seat alone angular time
history wrt aLrcraft 0,1

0 = >don't print report
1 = >print report

IREPTS12 Ii N' control flag for cata.ult forces, moments 0.1
0 =>n't print report
1 =>print report

IREPI 13 Ii INA control flag for rocket 1 forces, rc'ents 0,1
0 =->don't print report
1 = >print report

3HEMS14 Ii control flag for rocket 2 forces, mcmets 0,1
0 = >don't print report
1 = >print report

IRSI5 I control flag for rocket 3 forces, mm-ents 0,
0 =>don't print report
1 = > print report

MPTs16 l A control flag for rocket 4 forces, moments 0,1
0 =>don't print report
1 = >print report

( E17 n mA ntrol flag for rocket 5 forces, rvorents 0,1
0 =>don't print report
1 =>print report

IkrsI8 T1 N. A ntrol flag for rocket 6 forces, tvents 0.1
0 = >don't print reor=
1 = >print report

IFES19 II A control flag for dart forc es, nmoents 0,1
O =>don't print report
1 ->print report

IREPS20 II 9 ontrol flag for drogue forces, mxoents 0,1
0 =>don't print report
1 =>print report

IRE4TS21 II INA control flag for parachute forces, mxmts 0,1
0 =>don't print. report
1 = >print report

IREPTS22 Ii A ontrol flag for TVC microprocessor data 0,1
0 =>don't print report
1 = >print report

(A-
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INmTr Dcmirrrc,;.s - STrN- 2 - Remrt Flacrs - Continued

VAPJABLE FORT UNITS DEFINITION UV'\L. .- 'ES
AME

IJUEPS23 II NA 0.1

IREPrS24 Ii NA 01

IEPTS25 Ii NA 0,I

IREPTS26 II NA 0.1

IREPrS27 Ii NA 0,

IREPrS28 Ii NA 0,1

IREPTS29 Ii NA 0,1

IrS30 Ii NA o,1

PMUM 13 Controls printing (e.g. If P1Fr = 3 and 0,1,2.
TDM=1 = .01 the printiig occurs every
.03 or every 3rd TD.STEP) if PRTFE w 0
then printing occurs every 10-h of a second.

A

(
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(INPUT D="CRTrvroNS - SrCrIo 3 - rntearation Tirm Steps

WMVUAILE FOPMT UNITS DEFINITION IJ.AL ,XIWS

DrP1LM-1 F10.4 Integration time step for PILASE 1 >0
(fran initiation to rail clearance)

DrPHAS2 F10.4 Integration tirm step for PHASE 2 >0
(from rail clearance to seat/occ
separation)

DTPHAS3 F10.4 Integration tire step for PHASE 3 >0 if ISOSE
(from seat/occ separation to completion) anvthi:g i.

ISOSE = 0

(

(
A-7
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,_ IN Lrr Dr=.sT TiIC S - S1=1ON 4 Aircraft

VARIJfIVL EromT UNITS DEFD;ITION IXAX. %ZLS
NAVE

CKPIlrrr F10.4 ft.met height of cockpit screen (protected height of
seat/occupant)

DENSITf F10.4 slug3 ! Atmospheric Density
feet

NPTSAAT 13 number of Points in angular acceleration table 0-50

(AAT) F10.4 time,deq angular acceleration table (tire vs. deg/sec2 )

NPTSLAT 13 number of points in linear acceleration table 0-50

(LAT) F10.4 time linear acceleration table (time vs. ft
ft 2 (net) (or iet) /sec 2 )
sec

PrICH F10.4 deg initial pitch (wrt EFCS)

PRESSUR F10.4 millibars pressure

PVEL F10.4 deg/sec initial angular velocity about aircraft x-axis

QVEL F10.4 deg/sec initial anUlar velocity about aircraft y-axis

EML F10. 4 deg. initial roll (wrt E 'CS)

RVEL F10. 4 deg/sec initial angular velocity about aircraft z-axis

T2P F10. 4 F/C t~efrature

VETM Fl0. 4 f-t/sec initial total velocity of aircraft > 0.
(net/sec)

VOC F10.4 ft/sec initial vertical rate of climb
(met/sec)

WD= F10.4 ft./sec wind velocity x direction CEECS)
(zet/sec)

WIMY Fl0.4 ft/sec wind velocity y direction EEC)
(wet/sec)

WINDZ Fl0.4 ft/sec wind velocity z direction (E=)
(met/sec)

XPOS F10.4 ft. (met) initial x-position (downrange) n EFCS
(-rai-L att.pt. }

(

A-8
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(.
ITNUT DMCRIPTIONS - SrrTION 4 - Aircraft - Continucd

VAPIABLE Fr"AT UNITS DEFINITIO4 IU[rAL. .ALLES
NAME

X)AIL FIO.4 ft. (met.) x-position of tail in ACS

YAW FIO.4 deg initial yaw (wrt E'CS)

YFM FIO.4 ft. (met.) initial y-position (off range) in E
(--rail att. pt.)

YTAIL FIO.4 ft. (met.) y- osition of tail in ACS

ZPOS FIO.4 ft.(met.) initial z-position (altitude) in E
(=rail att. pt)

ZTAIL F10.4 ft. (met.) z-position of tail in ACS

(

(
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TrIur DF CR twrtC N S TIctC' 5 - Seat Alonc - Initial Cobmiticons

VARIAL3LE rnRIAT UrSTTS DEF-NTION U Xx%. %MuLxS

APEASA FlO.4 ft 2 (mt 2 ) reference area of seat alone

1t'T SA F10.4 ft. (met) length of seat alone (height)

IXXSA F10.4 slug-ft 2

kg-met2

IXYSA FI0.4 slug-ft2
kg-met 2

IXZSA F10.4 slug-ft 2

kg-met 2  , Muments of inertia of the seat alone

IYYSA F10.4 slug-rvt 2

kg-r, et

IYXSA F10.4 slug-met 2

kg-met
2

IZZSA F10.4 slug-met 2

kg-met
2

PHISA F10.4 deg rotation about x - axis of aircraft

PSISA F10.4 de-g rotation (neg.) about y - axis of aircraft

PSA FI0.4 deg rotation anut z - axis of aircraft

FISA F10.4 lbs (kg) weight of seat alone

XOGSA F10.4 ft. (met) X position of CC of seat alone in SCS

XPOSBCT F10.4 ft. (met) X position of seat bottom in FCS

XPOSSCS F10.4 ft. (met) X position of origin of Seat C.S. (lower seat
reference point in RCS)

YCGSA F10.4 ft. (met) Y position of CG of seat alone in SC5

YPOSEOr F10.4 ft. (met) Y position of seat bottom in ICS

YPOSSCS F10.4 ft. (met) Y position of origin of Seat C.S. (lower seatreference point in EC:S)
YPOSSRP F10.4 ft. (uet) Y position of seat aerodynamic reference point

inSCS

ZCGSA F10.4 ft. (met) Z position of CG of seat alone in SCS

ZPOSBOr F10.4 ft. (net) Z position of seat hotton in RCS
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NADC-81224-60

(
MT DMC=IPrIOX - Su"rION 5 - Seat Alone - Initial Condit inns Ce'nt

VARIABLE EO..tT UNITS DEFINITIM 1. VI L7L-
N1E

ZPOSSCS F10.4 ft. (met) Z positirn of origin of Seat C.S. (lower
seat reference point in RCS)

ZPOSSRP F10.4 ft. (ret) Z position of seat aerodynar-ic reference
point in SCS.

(
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NADC-81224-60

)INPLr DSCRNIoUS - SETION 6 - Seat/Occupant, Occupant Alone

VA.RIABLE FORI.AT LUNITS DEFINMTON [ eL *Ei .5

AREqOA FI0.4 ft 2 (set 2 ) reference area if occupant alone

ARVW F10.4 t 2 (met 2 ) reference area of seat/occupant

I)OML F10.4 3lug-ft 2  morent of inertia of occupant alone
cg rret 2

IXXSO F10.4 3lug-ft 2  mroent of inertia of seat/occupant
g met 2

IXYOA F10.4 slug-ft 2  nrmrent of inertia of occupant alone
kg vet 2

IXmS F10.4 slug-ft 2  mcuent of inertia of seat/occupant
get 2

ICZOA F10.4 slug-ft 2  moment of inertia of occupant alone
kg Met 2

flaso FI0.4 slug-ft2  reent of inertLt of seat/occupant
kg set2

IY':A F10.4 slug-ft 2  t.ent of inertia of occupant alone
k met

2

IfYSO F10.4 slug-ft 2  rrment of inertia of seat/occupant

kg met 2

IYZOA F10.4 slug-ft 2  mment of inertia of occupant alone
kg st 2

IYZD F10.4 slug-ft 2  nanent of inertia of seat/occupant
k et 2

IZ=-A F10.4 slug-ft 2  =crent of inertia of occupant alone
kg vet 2

IZZS F10. 4 slug-ft 2  mment of inertia of seat/occupant

g met 2

Wjr:MA F10.4 lbs (kg) weight of occupant alone after seat/occ separ. > 0

WMLOAB F10.4 lbs (kg) weight of occupant alone before seat/occ separ. >0

WImSO F10.4 lbs (kg) weight of seat/occupant > 0

XOA F10.4 ft(ret) X-position of occupant alona C.G. (SS)

F10.4 ft (set) X-position of seat/occupant C.G. (SCS)

YCMA F10.4 ft(met) Y-position of occupant alone C.G. (SCS)
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NADC-81224-60

(INP~yr DEMMTN - s~rTONi 6 - S--at/OzcuPant, Occupant Alvdio -Cant irv

VARIABLE FOFX1IT UNrrS DEFTNITICN I~ i VALUESq
NNME

YCM F10.4 ft(zret) y-position of seat/occupant C.G. (SCS)

ZCOOA F10.4 ft(met) Z-posit-ion of occupant alone C.G. (SCS)

ZCLSO F10. 4 ft (iet) Z-position of seat/occupant C.G. (SCS)
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NADC-81224-60

IrMtrr DCCIPTIO.S - SECWM' 7 - Rail Data

VARLBLE '.YT UNITS DEFINITION LI XZ1AL V ALL

IITSL 13 N.A. flag to indicate whether slider blocks are on seat 0. 1 r
or on rails

0 ---on seat

l = on rails

KSB F.6 bs/ft X - direction spring constant
(nt/n-et)

XSB Fl0.6 . bs/ft Y - direction spring instant(nt/m t)

MUSB FI0. 6 N.A. coefficient of friction b

XPSSB F3 N.A. number of slider blocks 0-6 F
(NOTE: 0 = 'continuus' soder block)

RAILAISB F10.4 deg orientation of rails wrt ACS

PAII/Ls Flo.4 ft (met) length of rails

XMeR *To Be Aded Later

XPOSLRE FI. 4 ft (met) X - position of left rail attadirrt point in ACS

XPOSRRE Fi0.4 ft (mt) X - position of right rail attadnent point in ACS

XPOSSBI F10.4 ft (et) X - position of slider block 1 SCS

XPOSSB2 FIO. 4 ft (net) X - position of slider block 2 SCS

XPOSSB3 FI0. 4 ft (met) X - position of slider block 3 SCS

XPOSSB4 Flo. 4 ft (met) X - position of slider block 4 SCS
XPOSS5 F10.4 ft (tret) X - position of slider block 5 SCSm

(r
XPOSSB6 Fl0. 4 ft (rt) X - position of slider block 6 SCS

YPOSLIE Fl0. 4 ft (met) Y - position of left rail attachment point inAC

YMOSRRE Fl0. 4 ft (met) Y - position of right rail attach -nt point in ACS

YPOSSBI F10.4 ft (ret) Y - position of slider block 1 SCS

YRDSWB2 F10.4 ft (mt) Y - positioan of slider block 2 S4CS

YPOSSB3 F10.4 ft (mt) Y - position of slider block 3 SCS

YPSSB4 Fl0. 4 ft (met) Y - position of slider block 4 SCS
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NADC-81224-60

(_ InOPuT r Sc DS rMoNS - Szction 7 - R il Data -Ccntinuesd
VARiABLE FDF.9T UNITS DEFINITION'i VALLIUS
WAE

YpoSS35 FI0.4 ft (met) Y - position of slider block 5 SCS

ypOSSB6 Fl0.4 ft (met) Y - position of slider block 6 SCS

ZpOSLRE F10.4 ft (met) z - position of left rail attachment point
inACS

ZpoSMPE F10.4 ft (et) Z - position of right rail attachment point
in C s

ZPOSSB1 F10.4 ft (mt) z - position of slider block 1 SCS

ZPOSSB2 F10.4 ft (net) Z - position of slider block 2 SCS

ZPOSSB3 F10.4 ft (met) Z - position of slider block 3 SCS

ZPoSSB4 F10.4 ft (met) Z - position of slider block 4 SCS

ZPOSSB5 FlO.4 ft (net) Z - position of slider block 5 SCS

ZPOSSB6 F10. 4 ft Uret) Z -position of slider block 6 SCS

(
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NADC-81224-60

INLTr DPE.CRIT'%IO:S - SV'ION - C8 LO_ _ Data,

~~VARIABLE ORTIt.r Dr =r7NITION' UTALM VAILIES

IC7NOPY 13 N.A. Flag to indicate whether or not to track 0. 1
canopy

0 = do not track canopy
1 = track canopy

NOTE: Canopy trajectory simulation will
be implemented at a later date.

( 1'
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NADC-8 1224-60

_INPUT DE-_RIIOS - S.IC,: 9 - Catapult Data
VARIABLE i P.-' \T IUM' DEFINITICU 4i.VAL-
NAME

CATvI'i F10.4 ft (met) length of catapult 1 tube

CAT1I 2 F10.4 ft (met) length of catapult 2 tube

CkTSTKl F10.4 ft (met) length of catapult stroke 1

CA3STK2 F10.4 ft (met) length of catapult stroke 2

C= F10.4 lb sec/ft C tube spring damping ceff.
nt sec/met

INCAT 13 N.A. number of catapults 0 - 2

13 N.A. flag to indicate whether or not to simulate 0, 1, 2
tube bending

0 - no tube bending
1 - do tube bending using default values
2 do tube bending using input values

ITJBE F10.4 lbs/ft K tube spring stiffness constant

nts/met

MSUJBE F10.4 N.A. coefficient of friction

NPTSCr 13 N.A. nutber of points in catapult thr-st table 0 - 25
(cat. I)(thurst F10.4 time vs catapult thrust table - catapult 1

table 1 thrust

NPTSC2 13 N.A. number of points in catapult thrust table 0 - 25
(cat.2)

(thrust time vs catapult thrust table - catapult 2
(table2) thrust

PIUBE F10.4 N.A. empirical tube bending constant

1EF F0.4 lb/ft restoring force stiffness coeff.
nt/met

TII P10.4 sec. catapult ignition time catapult 1

TCI2 Fl0.4 sec. catapult ignition tie,- catapult 2

XPSCAP1 F10.4 ft (fet) X - position of catapult 1 attachment point
in SCS

XPOSCAP2 F10.4 ft (met) X - position of catapult 2 attachent point
inSCS

YPOSCAP1 F10.4 ft (met) Y - positicn of catapult 1 attachment point
inSCS

(
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NADC-81224-60

ra..Lr DC-P-rrtONS - SEMfTxc' 9 - Cataout Data Cont
VARLABLE FO?:.. LITS DEFINITIN LxEtL V* L-

YPOSCAP2 FI0.4 t (met) Y - position of catapult 2 attachment point
inSCS

ZPOSCAP FIG. ft (met) Z - position of catapult 2 attachment point
in SCS

ZPOSCAP2 Fi0.4 ft (met) Z - position of catapult 2 attachmrent point
in SCS

A-18 "'



NADC-81224-60

rPU DCSCRIPTIC S - Srroa 10 - [!cket Dta

VARIABLE FOMP-.T UNITS UETDIITION
NAME

LNRKT F10.4 N.A. nunber of rockets on seat 0- 6

RKALPHl FI0.4 degSRiLPH2 F10.4 deg

PIUFH3 F10.4 deg

RIQULH4 F10.4 deg

RM@LPH5 FI0.4 deg

MMLPH6 F10.4 deg

F10.4 deg direction cosine angles for rocket 1 wrt Scs

Fl0.4 deg direction cosine angles for rocket 2 wrt SCS

RKBEEA3 FI0.4 deg direction cosine angles for rocket 3 wrt SCS

PRXETA4 F10.4 dog dirction cosine angles for rocket 4 wrt SCS

RXBErA5 FI0.4 deg direction cosine angles for rocket 5 wrt SCS

RKSEM6 FI0.4 d- direction cosine angles for rocket 6 wrt SCS

MMURMl F10.4 secs burn tire for rocket 1

RKBULN2 Fl0. 4 secs burn tine for rocket 2

RKBL.3 F!0.4 secs burn time for rocket 3

RIBLM4 F10.4 secs burn tire for rocket 4

MOMS F10.4 secs burn tine for rocket 5

06 FI0.4 secs bun tine for rocket 6

13 N.A. roket 1 ignition flag 0, 1
0 =>rocket ignition is a tine
I = > rocket ignition is a distance

RKELAG2 13 N.A. rocket 2 ignition flag (P--f to R;IAZI) 0, 1

RKFAG3 13 4.A. rocket 3 ignition flag (Refto RpjLAGl) 0, 1

RIElJG4 13 .I.A. rocket 4 ignition flag (Ref to RKFLAGI) 0, 1

RKFIAG5 13 q.A. rcket 5 ignition flag (Ref to RIF!ACI) 0, 1

RIFVC6 13 .A. rocket 6 ignition flag (Ref to RKFLAG1) 0, 1
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N;,C-81224-60

Jr

I_____ " DESCR 1FTIO'S - SOCl 10 - Flc:et a-2ta - Continuc-j

VARIALE FOF-R*T UNITS DEFINITION [J'WI. V,%Ut-

RKW=.2£1 FI0.4 deg

(R'' 1 seas vs lbs thrust table for rocket 1
thrust table secs vs nts

R=A2 F10.4 deg
(RKT 2 secs vs lbs thrust table for rocket 2

thrust table secs v's nts

PIA3 FI0.4 deg

(M-r 3 secs vs lbs thrust-table-for rocket 3
thrust table secs vs nts

MRCM4 F10.4 deg

(RIC 4 secs vs lbs thrust table for rocket 4

thrust table secs vs nts

PICAM5 F10.4 deg

(Rr 5 secs vs lbs thrust table for _-rcket 5
thrust table) secs vs nts

RMMAM6 FI0.4 deg

(RKr 6 secs vs lbs thrust table for rocket 6
thrust table) secs vs nts

RKIQ41 F10.4 sec ft met rocket 1 ignition tine or distance

RKIQ 2 F10. 4 sec ft oet rocket 2 ignition time or distance

RCIGN3 F10.4 sec ft net rocket 3 ignition time or distance

'Ra-4 F10.4 sec ft met rocket 4 ignition time or distance

MRaM-5 F10.4 sec ft met rocket 5 ignition time or distance

RXIGN6 F10.4 sec ft met rocket 6 ignitioo tire or distance

RmTSi 13 N.A. number of points in thrust table for 2 - 25
rocket I

RKVTS2 13 N.A. number of points in thrust table for 2 - 25
rocket 2

RPS3 13 N.A. number of points in thrust table for 2 - 25
rocket 3

( .
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NADC-81224-60

I'I _________ IPUT DESCxrI'rIcNS - srroP4 10 - IF)cket Data ContinuorA

VARIABLE EF1OIPMT LIN I _S DEFINITION txrIr. VA~Lrrz

RPNPT S4 13 N.A. nwber of points in thrust table for 2 - 25
rocket 4

RKNPTS5 13 N.A. nunher of points in thrust table for 2 - 25
rocket 5

RXN7I6 13 N.A. nunber of points in thrust table for 2 - 25
rocket 6

REGTI FIO.4 lbs k-'s weight of fuel in rocket 1

RnGiT2 F10.4 bs kgs weight of fuel in rocket 2

M'Gr 3 F10.4 5bs kgs weight of f!el in rocket 3

PmGHT4 F10.4 s kgs weight of fuel in rodcet 4

MIXrr5 F10.4 bs kgs weight of fuel in rocket 5

MJCKG6 F10.4 [s kgs weight of fuel in rocket 6

XPOSRKI FIO.4 .t net x - position of rocket 1 in SCS

XPOSRK2 F0.4 ft met X - position of rocket 2 in SCS

XPOSRK3 F10.4 t et X - position of rocket 3 in SCS

XPOSRK4 F10.4 ft met X - position of rocket 4 in SCS

XPOSRK5 FI0.4 f t ret X - position of rocket 5 in SCS

XPOSRK6 F10. 4 =t net X - position of rocket 6 in SCS

YPOSRKQ F10.4 ft met Y - position of rocket 1 in SCS

YPOSRK2 FI0.4 ft net Y - position of rocket 2 in SCS

YFOSRK3 F10.4 -t net Y - position of rocket 3 in SCS

YPWRK4 F10.4 Et net Y - position of rocket 4 in SCS

YPORK5 F10. 4 "t Iet Y - position of rocket 5 in SCS

YPOSRK6 FI0.4 [t net Y - position of rocket 6 in SCS

(

A-21



NADC-B 1224-60

I .TYT DESCRIPTICkNS - SCTIlZ 10 (Cont) Rocket Data

VRIAI[-. ORIAT UNz ITS DEFLNITIC,; VAI L-s

NX-M

%FVSRK1 F10. 4 ft net Z - position of rocket 1 in --7AS

ZPOSM2 FI0.4 ft met Z - position of rocket 2 in SCS

ZPOSRK3 F10.4 ft met Z - position of rocket 3 in SCS

ZPOSRK4 FI0.4 ft met Z - position of rocket 4 in SCS

ZPOSRK5 F10.4 [t met Z - position of rocket 5 in SCS

ZPOSRK6 F10.4 t met Z - position of rocket 6 in SCS

(
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NADC-81224-60

______ NPUT DaSZR-TrmItis - =,TU'I I - Dart

VAML FORMAT LNMr DEINITION UiroAi. ThWLS

DRrFICE F10.4 lbs rits DZARr MF-

DFdSTR F10. 4 ft. net DAEr STAIR' DISTANCE

Dsm F1.4 ft. nt DART M DISVNCE: > DART STr,:

____T 13 N.A. nkzArEA: 0 = no dart system 0, 1
1 = DART systemn

XDFCAPL F10. 4 ft. net X POSITION OF LZET DAEG CO<Prr AT=,--'r
POr I C

=RZIPR F10. 4 ft. net X PCOSITION OF R3M DART OCI<PIT A=UZTEI

XaRIC'R F10. 4 ft. net X POSITION Oa -IT DART OMMA S OM N O

YDRMAL F10. 4 ft. met Y POSITIO., OF- L~lr DART COI2T AM2Q--,T POINT
3N SCS

YDREAPR F10. 4 ft. met Y POSITIONv o-, Pa-r DART C=IT ATTIZV---,T POMN( IN SCS

YDRr1RL F10. 4 ft. zmt y pOSILTION OF =~ DART CMELL"-N POIZ~r n SOS

YDCR P1O. 4 ft. net Y POSMON OF RIGhTr DArC CWIZNC PONT IN kSO

ZDRI'APL F1O. 4 ft. met Z POSITION OF LEFT MMR ~cMITir AIk~a,-.r POINT
IN SOS

ZDRTAPR F10. 4 ft. net z PosI:TIcN OF Riarr DAR CDIT AIA MMT POINT

ZDRICPL F1O. 4 ft. net Z POSITON OF- LEFT DAzRT CCFl=CE POD'NT IN SOS

ZDICR F10. 4 ft. net Z POSITION OF RIQhT DArc caILUENC POZNT IN SOS
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NADC-81224-60

ITrT Dr.SCR ICIcS - S OrION 12 - TVC Dita

VARIALE FOPMAT UNITS DEFINITION LE.M. 'LUS
NMME

ITVC 13 N.A. flag to control whether or not thrust 0, 1
vector control is to be simulated

0 = do not sioalate TVC
1 = simulate TVC

MPHI F10.4 DEG rotation about x - axis of SCS to get
TVCCS

MSI FI0.4 E3 rotation (neg) about y - aoxis of SCS to
ge TMCS

16E F10.4 DEG rotation about z - axis of SCS to get
TVCCS

PflO- Fl0.4 DEG rocket rovement limit in "P1TCH" plane

RKNG F10.4

FCLLRL F10.4 DEG rocket rovement limit in "ROLL" plane

FP F10.4 3EG/SEC maxim= sarpling rate of gyroscopes

TVCDLAIY F0. 4 SECS tine delay after rocket ignition to startginballing

(.
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NADC-8 12 24-60

_____ m DESC=PTIo%'s - swrxoi 13 Dynamic CC Variables

VAIRIABLE PORMLT UNITS DEFINITICA Uxw*A vAui-S
NANE

cC F10.4 nt/uet-soc X DN*T'= CONSTANT
lb/ft/sec

cy F10. 4 nt/met-se Y MD-rZ~N UNST1NT
lb/ft/sec

cl F10. 4 nt,/met-se Z DA:.'flG CCNSV
lb/ft/sec

IDYC 13 N.A. flag to determine whethe -,t to 0,1,2
simulate dynamic CC; mrevnt

0 = do not simulate CC -~mo%-2nt
1 -simulate using defa'u1t ---
2 = simulate using input data

SNF10. 4 nt/ niet x spmr.l' !wcums cawsvr
lb/ft

SXP F10. 4 nt/met, X SPPflZ I'VIXLUS CDCSMTA
lb/ft,

SY P10.4 nt/met, y SPMfG MOUWS QD.VSV.N'
lb/ft

Sz4l F10. 4 nt/rot Z SPRINGj JMolDUIS CON=SIr
lb/ft

SZN2 P10. 4 nt/met Z SPRING MVULUS 00%TSM'i
lb/ft

SZP P10.4 ntAhet Z SPRING MM=US COSlAY

lb/ft

XCSLACK F10. 4 ft, (mret) X MILE== DEAD ZAME

ZECT F10. 4 ft, (met) Z DI C 9I'ItE= OISMCE

ZSLACK F10. 4 ft, (met) Z DIRomalC DEAD ZONE
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":ADC-8 12 24-60

__________ Th*PUr DESCRIrTIOeS - S=CTCkI 14 -Paracht ,iVriaibes

VAPIABLE FOIAT UNITS DE~INTrICN .1XA . TZE
NAE

.P.READC Flo. 4 Fr 2 0Z1=2) REERECZ AREA Or TilE DMGUJE W;1ITVWSUG > 0

PDC lo. 4 N/A DRCGJE Ch=I' CNAIWSWC DRAG CO=CIMT > 0

CHALT1 Flo. 4 FT. (NET') IZ-; ALTITUDE PARNA--ER USED IN DFEIM9XRNG > 0
TINE DELAYS FOR OftYIE DEfLOY=.r

OALT2 Pl0. 4 ET. (T) UPPER. ALTrIUE PAPXRNER- USED IN D-R!TMJNG > 0
TflM DELAYS MOR Cit=T Dfl,:=,T

DISPLOY Flo. 4 FT. 00ET) DISPC AL=G THE RALS T-AT THE: SEX/CJ- > 0
PANT MlSr TRAVL BUIRE Ti- Dv.(=7& Oil= IS

DRRAG1 Flo. 4 N/A DDWE -=ur 1 DRAG co=TIEN >

CIDRAG2 Flo. 4 N/A DOGE QiUTE 2 DRAG CDEF-1CIC T >0

rDWrXFT Flo. 4 F/SEr S TAM= Or. IMNES F~M SECON LD,-% CM-M LIN
L J(NE/SEC jE STRELCH M1 FULL DZFLAIaI (VELOIITY VS. TM4E)

Fv~~s lo. 4 Fr/SEc S TABLE OF TZIES FW SfJAC2-C RELEASE TO0 DMGCIE
0-j(ET/SEC E C=UIE LINE: STRETCH (VELCCITY- VS. TIZ)

D.0GDl Flo. 4 Fr. (E) DROGUE C-itJT PFDJECT DIA,%-T- >0

DWGPD2 Flo. 4 Fr. (MrET) =a GE CqUTE:2 PIOJECfl= DIANETE- . >0

DFCVEL Fl0. 4 Fr/SEC X AXIS PRIIMrION VEWCIY OF TF- DECGJP A.f VAiLU
(?-=/SEC) MNTAIb-Z REIATIVE M T=- S=A IN THE SCS

DWJVELY Fl0. 4 Fr/SEC: Y AXIS PRQ=~lICN VLD vCcr- O'LICE DFM3E AM- VPCLC
(NET/SEC) aX.EAINM REIATIVE TO THE SEAT IN THE SOS

DROVELZ Flo. 4 Fr/SE~C Z AXIS PRJECION VEL0CITY CF THE DRXUJE ANY =.UZJ
(NMr/SEC) M'r7=-R RELATIV TO TIME SEAT IN THE SCS

GL=~' Pl0. 4 N/A AC=MIN A1CfrG TIE SEAT EACK ABOVE WH'ICT1 ANY VAMLE
FMCVERY OR=T DITLOOMN' IS OEAE
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NADC-81224-60

TNP'tr DtMSRIrroa:s - SrwTCN~ 14 -Parachutc Va~riables .ri

VARIABLE FOPMAT ENITS DEINITION I rcxi VAL=~

1DXIS 13 N/A )RO=J CIht'YE TI-T-INT. SR~TH MWr pT.G 0.1o CPJLAT2D TH ICA\L
,l-TABLE

MpDME 13 N/A FLA To IMICPATE TY PE OF' D=J SYSM~ 0,1L,2,3

I1 NcME'OR 1 DFCME ODflMG ON ALTI'IUE

2 DUPLEX DROUE SYSrM4
3 VX= DROGU SYSMA'
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NADC-S 1224-60

_________ TXPtT DtS~lTONS - S=vCU! 14 -PARCHUTC VAR1ALMFS - Contint,N

VARIAOLE E'OFNAT UNITS D1INITICN iz.w.i.

IMP~2 13 N/A 0 - CA1CUATM TdPRICAL 0.1
I1- TABLES

IFTRIEtV 13 N/A FIlLLNG =%=E Q)MrML FLAG M3R RECVEY CHWfE
0 - CALaUlArED T~FMRMrCAL
1 1- TABLE

IRECV 13 N/A FLAG TO MlICATE M==~ OR NOT TM IS A 0.*1
RECVERY a_=E

0 NO PSIOVR WJ'rE
1 STE <
2 G TYPE AERCCONICAt CNOPY

NPIDMT 13 N/A NUZMM CF POMMS n FRS DROGE QWI F'ZEM' 2-25
ME TABLE

NPIUM1 13 N/A NLIMM OF POW IN SEMM DRCMM OVTE FfL 2-25
W~E TABLE

XpTSDIs 13 N/A NUMER OF Ponlrs IN DROUE OCtTE LnM SETM 2-25
TABLE

NPTSRET 13 N/A Numm or- Ponir~s IN RECVERY a~Itir FIlLXl= 2-25
TDJE TABUE

WMIRLS 13 N/A NUMER, OF POTIrS i RECOVERY CHUTrE .LE 2-25
STR~rcH TAL

POFVSD1 F10. 4 N/A ~ TLIEPOOST OF DRCUE CHLITE1 > a

POROSD2 F10.4 X/A EFFECT7VS PCOSrY OF D-.GU7E CL=~ > 0

FOOR F10. 4 N/A W~I E PORSITY OF RDOVF Qctm > 0

R3RA F10. 4 N/A REOVM aigr DRA.G COEFICIENT >0

R]MVET F10. 4 TABLE OF TM FMN.I PBOOVEY CMLFE LfE STREM'I
TO1 FUL- IFATION (VELCMI VS. TnA)

RVlXML F10. 4 ET 00) RECVERY QiM~E LInE ='Gill > 0

RECVLS F10. 4 FT/SEC S TABLE OF TZhES FFMt SMU4C.E RLESE TOV VE~tERY
MET/SEC E CWtMr L-NE SY1RE1CH (VEI.CT -VS. TDIE)

ROCPM F10. 4 FT (4ET) RZOVERY 01=I PXJ DIAZO1M > 0

SEPFC F10. 4 LBS N'YS SE'PATIONI FORCE SAT/CCUIW'rr
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NADC-8 12 24-60

________INPtff DESCRIPPICNS - SECIONJ 14 Parachute Variables- nt..,

VARIABLE MRRT WNITS DE'INMONC Vj~*IjU=j

2'DOPLOY F210. 4 SEC. DROG; 0 ~~TT, a

TMEAY F10. 4 SEC. DEL,' TDv= OF RP.D)VERY C1LL DUWYD\Ma

TDRO~Gr * TO BEADE

TP1 * MO BE ADDD 1=

TFP2 * M1 BE ADDM LATER

TFP3* M1 BE AWD IATMER

TRUPLOY 7l0. 4 SEC. Pm=EM O-L'E DPWYMr TIE

VXC P10.4 fr/SEC RtSLT-' 'r VU.=ITY AT MUH LPM V=J 0
D=E F-LLS OFF

W= F10.4 LBS (lG) JETOCr OF THE DC3E cM=NE1VSU3G 0

1o~crAP P10.4 Fr. (z.=) X - OMDMlTE OF MM~ DOT Z ==T ANY IVA
?0=r (SCSI

(EM F P104 ATJ-N" Por;T oF BECOVMP 09=

IYD1FC P10.4 F. (Mr)T Y - =ROLNATE OF M DROGUE ATC:-ZT .NY AOAWE
Pow (SCS)

YRECAP P10. 4 A -:.'=Mr POr4"r CF IWVM cQtjr

ZDOAP P10. 4 F. (MrT) Z - C0 DrA-TE OF THE DROGE MAT~aZ=r XNY VA=U
PON (SCS)

ZFMMP F10.4 ATrAC1VZ-ZN PO~ OF FMOVERY CNtfI'
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A1PENDIX B

LISTING CF THE GESS SUBMIT FILE

("

B-i
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GESS (CBl73000,T3
0 ) TP4

prFjPN (TApE,TAP2,TAP-
7 ,TAPE4)

R.LWI~F (TAPE,13 ,TAPF,14 ,TAPE15,TAPEl
6)

pLr=~ ( E7TP1,TAPE19 ,TAPE20)

&.M4(E2 ,TAPE,22,TAE23,TAPE
2 4)

prMI (TAPE25,TA PE26TPE27,TPF-2)

M1'UtRN (TrAPE29, TAPE3, ,TAPE31)

pB'Ip-Lj (TAPE32 ,TAP.E33 ,TAPE34)

VgEI j1 (TPAPE35, TAPE36, TAPE 3 7 )

RgrIU1N (TAPE38,TAPE3
9 ,TAPE4O)

PURGE (GESSPLT)
DEFInE(TAPE40=GESSPLT)
GET(TAPE1IGESSIN)
GET (TAPE2=AE3

4 )

GET(GESBNR)
GE= (MAL4/UlrSYSTV)
LDSLT (LI~rIMALh

4 , D.P.PBS)
GEBNY-

p.,BBfM (TApF, ,TAp,2 ,TAPE3, TAPE4)

( ~~IND (TAPE5, TAPE6,TAPE7 ,TAPES)
REJfl(TAPE,9 , rPEIO ,TApEjj,TAPE1

2 )

PRlIN(T PE 3 TAP14,TAPE5,APFl
6 )

WKMIND(TApEI.7 ,TApE18 ,TAPE19 ,TAPE2O)

Rf=(TAPE2,TAPE226A2,TAPE
2  4)

REW mD(TAPE29 ,TA PE3O,TAPE
3 l)

poMM (TAPE32, ,APE33, TAPE34

pE~IN m(TAPE35, TAPE36 ,TAPE37)

REWIND(TAPE3 , TAPE39 ,TAPE40)

COPYBF (TAPES)
CnpyBF (TAPES)
CCpyBF (TAPE7)
COPYBF (TAPES)
CPYBF (TAPE9)
COPYB3F (TAPE1O)
CPYBF (TAPE1l)
CXopyBF (TAPE12)
COPYBF (TAPE13)
CCpyBF (TAPE14)
COPYBF (TAPE15)
CPYBF (TAPEL6)
CPYBF (TAPE17)
COP'iBF (TAPEl8)
COPYBF (TAPE19)

(. oPYBF (TAPE20)
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( pyBF (rAPE21)
CLpyB3F (TAPE22)
COPY'BF(TAPE2 3)
CCpyBF (TAPE24)
COpyB3F (TAPFE25)
Mpy3F (TAPE2 6 )
CflpyBF (TAPE27
CxpyBF (TAPE28)
COPYBF(TAPE29)

CCJpyBF(TAPE31)
apM(TAPE32)
CayBF(TAPE3 3 )
CopyBF (TAPE34)
CopyBF (TAPE35)
C~pyBF (TAPE36)

C:pyBF (TAPE37)
CopyB (TAPE.38)
OJPYEF (TPAPE37)

/EflI

IBI
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(

APPENDIX C

SAMPLE INPUT FOR THE GESS PRRAM
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K THIS IS TEST DATA I

FOR MPES NON-CATAPULT VERSION, 90 DEG POLL TEST

TSTART 0. 0 TSTOP 0.00 ESTOP 12 IRE=T
IUNITS 1 IAIR'R. 0 ISEATTR 0 ICLRNC0
ISCSEP 0 MO0T 1
IREPTS(1 1IREPTS(2) 1IREPTS(3) 1
IRE:PTS (4) OIREPTS(5) 1IREPTS (6) 0
IREPTS(7 OIREPTS(8) 0IR='S(9) 0
IREPTS (10) OIREPTS (11) OIREPTS(12) 1
.IREPTS(13) 1IRE7rS(14) OIRPTS(15) 0
IREPTS(16) 0IREPTS(17) OIRETS(18) 0
IREPTS(19) OIREPTS (20) OIP.EPTS(21) 0
IREPTS (22) 1IRE2TS(23) 1IRETS(24) 1
IREPTS (25) OIREPTS (26) OIREPTS (27) 0
IREPTS(28) OIREPTS(29) OIREPTS(30) 0
PRMF1Q 10
VIPHASI .00125 DTPHAS2 .00125 DI'PHAS3 .01
TEM'P 89.0 PRESSJR. 925.900 VO 0.0
.XPOS 7300.0 YPOS -9.5 ZPCS 61.0
YAW 0.0 PITCH 0.0 ROML 180.0
RVEL* 0.0 QVEEL 0.0 PVEL 0.0

WaiNDX 0.0 WINDY 0.00 WVINDZ 0.0
VEL'II' 0.00 CKPITHT 4.0 DENSITY 0.0
NP'rSAAT .0
NPTSIAT 0
XPlOSSRP 0.0 YPOSSRP 0.0 ZPOSSRP 0.0
XCGSA .4648 YCGSA 0.0 ZCGSA 1.1299
IXXSA 4.0 DXYSA 0.0 IXZSA 0.0
IYYSA 5.0 IYZSA 0.0 IZZSA 1.0
PHISA 0.0 PSISA -13.0 THESA 0.0
AREASA 6.0 HGHTSA 3.0 WGI'SA 143.0
xPoSsarT 0.0 YPosBo'r 0.0 zp~cx~cr 0.0
)POSSCS 0.0 YPOSSCS 0.0 ZPoSSCS 0.0
XCGSO '0.8250 YCGSO 0.0 ZC~so 1.092
.flocSo .10.75 DCYSO 0.0 IXZSO 3.46

m~so 15.19 IYZSO 0.0 IZZSO -6.82
AREASO 7. 5 WGHTSO 359.0

fl0XOA 0.0 IXYOA 0.0 IXZQA 0.0
IYYOA 0.0 IYZOA 0.0 IZZOA 0.0

AREA0AA 9.6 UGHOAB 216.0 WUMIAA 216.0
PAnNTLH '3. 66 RAILANG -13.0
ISTRL 0 NSLBKS 0
iO(SB 35000.0 KYSB 20000.0 MISB 0.025
XKTOlR 261.7801
XFOSPRE 0.0 YrOSRRE 0.0 ZPOSRRE 0.0
XOSLRE 0.0 YPOSLRE 0.0 ZPOSLRE 0.0
INCAT 1
CATM.T(1) 3.60 CATSTK(1) 3.60 TCI(1) .0(XPOSAP(1) 0.00 YPOSAP(1) 0.00 ZPOSAP(1) -3.59
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(
NP= r(1) 2

0.0 0.0 0.3 0.0

ITUBEND 0
INRKT I

RKFLAG(i) 0 RKNI:TS(i) 20
RKIGN(1) 0.0 Ru-rrT(1) 6.0 RKBURN(1) 1.750

XPOSRK(1) .8553 YPOSRK(1) 0.0 ZPCSRK(1) 0.0
PRALPH(1) 90.000 RKBETA1) 90.00 RKGAMA(1) 0.000

0.0 0.0 0.0921 787.9528
0.1842 1065.9542 0.2763 1410.8922
0.3684 1761.9124 0.4605 2693.0230
0.5526 2693.0230 0.6447 3133.0848
0.7368 3474.7570 0.8289 3793.9460
0.9211 3938.1702 1.0132 3871.6354
1.1053 3495.4746 1.1974 2955.9940
1.2895 2219.5930 1.3816 1268.8412
1.4737 573.4004 1.5658 218.1590
1.6579 34.0892 1.7500 0.0000

IDACr 0
IV 1

MPHI 180.0000 MPSI 13.0 MTHE 0.000

P2LLRL 16.000 PITCHRL 16.00 SMPLRAT 500.00
TVCDLAY .400 RIONG 0.0

IDYNCG 0
IP= 0

SToP

(
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ABSTRACr

This appendix, describes a Fortran extended program designed to create

random files of equally spaced aerodynamic coefficient tables. These

tables, which cay represent functions of two or three variables, are

to be used as input data for a seat ejection program (GESS).

These coefficients are used in the computation of the equations which

calculate the aerodynamic forces and noents acting on a body.

This appendix was derived almost entirely from Reference 5. It is

included here since it is crucial for the successful execution of

the GESS Program.

(
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" I. IEEWDUCTON

During execution of the GESS seat ejection sinulation program, equally

spaced aerodynamic coefficients are required to compute the aerodynamic

forces acting upon the seat/occupant system. These data have been obtained

through wind tunnel experiments using various ejection seats. Using

the data that were produced by these tests, the aerodynamic coefficient

table (ACT) program creates tables that are a function of the seat

orientation and its velocity. See Reference 6 for details on the wind

tunnel experiments.

The ACT program provides an efficient method of creating and modifying

these aerodynamic coefficient tables. The tables are then stored on a

random access file so that they can be easily retrieved by the GESS

program during execution of sinulation runs.

Because of their similarity, this program was closely mcdeled after

the "RFWMI" Program (see Reference 3).

D
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I.DESCRIPTI

A. Aerodynamic Coefficient Tables

The ACT program creates Aerodynamic Coefficient Tables that are designed

to be functions of either two or three variables. The format in which

the ACT tables are created is designed to be similar to the format in

which the experimental data are received. A maximum of 500 entries is

allowed in a table. For three-way tables, the coefficients are functions

of the angle of attack (alpha), the angle of sideslip (beta), and mach

number (mach). The two-way tables may be functions of beta and mach,

beta and alpha, or alpha and mach.

By specifying the order in which the data nust be read into memry, and

through the use of variable dimensioned arrays, the user can easily store

and reference his tables on randam files. As the coefficients are stored

in consecutive locations in memry, it is necessary that the data be read

in as follows:

For three-way data:

C(I,J,K) = F(ALPHA(I) ,BETA(J) ,INACH(K)), I = 1,L

J = l,M

K = I,N

For two-way data:

C(J,K) = F(BETA(J) ,NACH(K)), J = 1,M

K = 1,N

or C(J,I) = F(BE-A(J),ALPHA(I)), J = 1,M

( = ,L
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or C(I,K) F(ALPHA(I),MACHI(K)), I = 1,L

K = 1,N

Where L, M, and N are the ntber of alpha, beta, and mach coordinates,

respectively. Properly dinension- j the array name at (L,M,N), facilitates

printout of the tables.

B. Sequence Numbers

A sequence number is assigned to each table and used to reference the disk

address at which the table is stored. During creation rums, the program

assigns consecutive numbers to the tables as they are read. It was

arbitrarily decided that the three-way tables would be assigned sequence

numbers 1 to 20, and two-way tables would be assigned numbers 21 to 50.

See reference 5 for further information on randam files and sequence

numbers.

When the tables are extended, the program searches the apprcpriate "info"

array (see Secticn II.D.2) to determine the sequence number of the last

table on randam file. The tables that are added are assigned sequence

numbers beginning with the next available sequence number. During this

search, a check is made to be sure that the tables will not be extended

beyond their limit.

To replace a table, the user must specify on card type 3, the sequence

number of the table he wishes replaced.

D
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C. "Info" Array

Associated with each table is an "info" array, containing information

about each table. There is a 20 by 13 array, ILTO3, associated with the

three-way tables, and a 30 by 10 array, INFO2, for the two-way tables.

These arrays are updated and written to a randcm file after creating,

extending, or replacing tables. To facilitate referencing, the 20 by 13

"info" array is assigned disk address 51, and the 30 by 10 "info" array

is assigned address 52.

During an extension run, the proper "info" array is interrogated to

determine the number of tables already on randan file. The new tables

are assigned the next available sequence number, provided there is roan

to extend them.(
In the replacement mode, the first work in the "info" array for the given

sequence number is checked to be sure that a table with that sequence

number already exists.

The contents of the "info" array, with J representing the sequence number

of the current table being processed, are as shceen below.

For two-way tables:

INFO2(J,1) = Table Identifier

INFO2(J,2) = Number of Betas

W02 (J, 3) = Number of Machs

INFO2(J,4) = Delta Beta

( INFO2 (J,5) = Delta Mach
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INFO2(J,6) = Minimum Beta

INFO2(J,7) = Minimum Mach

INFO2 (J, 8) = Maximrn Beta

INFO2(J,9) = Maximun Mach

INFO2(J,10)= Type of 'Iwo-way Table

Note: Depending on the type of two-way table being processed, the

word "Beta" or "Mach", as used above, may be replaced by

"Alpha".

For three-way tables:

INFO3(J,I) = Table Identifier

INFO3(J,2) = Number of Alphas

INFO3 (J,3) = Number of Betas

INF03 (J,4) = Number of Machs

INFO3(J,5) = Delta Alpha

INFO3(J,6) = Delta Beta

INFO3 (J, 7) = Delta Mach

INFO3(J,8) = Mininwm Alpha

INFO3(J,9) = Minimum Beta

INFO3(J,10)= Minimzum lach

INFO3(J,11)= Maximum Alpha

INFO3(J,12)= Maximum Bta

INFO3(J,13)= Mayxmn Mach

D. CArnmcn Variables

1. Defined Externally

- The following cnmmon variables are defined by the user through the input.
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AU-AX BEMMN DEII ITYPE MODE NTYP

AIMM1IN DEIALP FMrT MAMAX NCOEF

BEMAX DELBET IDENT MMIN NOFTAB

The mnemonic definitions of the above will be found in Section III.C.l.

2. Defined Internally

The following table gives the definitions for the caumn variables which

are initialized by the program.

NNEMOIC DESCRIPTICN

IBIMK Hollerith word for blanking out the table name in the

"info" array.

IC The sequence number of the current table. Used in the

ACr and INPUTr routines when referencing the "info' array.

IERIEST Internal test work, set by the EMSG subroutine, which will

alter the flow of the program to compensate for an input

error.

= 1 Ignore present case, read next type 1 card.

= 2 Read excess tables into a dunmy name.

= 3 Disregard present table, read next table.

= 4 End program after present case.

IJ, IK In a list of extend run, they return the number of tables

that have been written to the "info" array.

INFO2, IF2 Two dimensional array which is equivalenced to the three
INF03, IF3

dimensional array INF03. The array INFO2 (30 ,10) contains

the "info" array for two-way tables. INFO3 (20,13) ontains

D-8
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the "info" array for the tables of three-way data.

Detailed information concerning the contents of the "info"

array may be found in Section II.C.

ISEQNO The sequence number of the table to be replaced. (See

Section III.C.i)

ITABNO Position of table "ISEQNO" on the info array.

= ISBNO - 20 for two-way tables.

= ISEQNO for three-way tables.

I2NO The number of two-way and three-way tables, respectively.
13NO

Used as a counter when printing the file dictionary.

MEST A control word used in the POUT and WRIFO routines.

0 Read the "info" array fran randan file prior to

processing the first table on a replace or an extension

run.

= 1 Do not read the "info" array again.

9 The PTMJT routine only prints the file dictionary.

NAL The number of alpha, beta, and mach numbers, respectively,
NBE
NMA that are contained in the present table. Computed by the

program fran the given maximum, minimum, and delta values

for each variable.

E. -Systen Routines

The following routines, which are called by the ACT program, are available

ci the CDC system' s library:

NAME DESCRIPTIcN

a mS Informs the operating system that the mass storage file

will bea randam access file.
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REAMS Transfers data from mass storage to central mmory.

SECOND Gives accumulated central processor tim.e.

WRITMS Transfers data from central menory to mass storage.

A rmre camplete description of these routines can be found in Reference

4.

(.

C>1
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III. INPUT GUIDE

A. I/O Requirements

The input/output requirements of this program require that the following

buffer areas be reserved.

FILE N-TE DEFAULT CCMZENIFS FORMAT

TAPEIO/INPUT Permanent File/ Card Images Coded
Card Reader

OTurPU Printer Program Output Coded

TAPE1 Local Aerodynamic Tables Randan, Binary

It should be recognized that TAPEl is a randon file, which may be

saved as a permanent file according to the procedures explained in

( Reference 1.

B. Deck Setup

The object code for this program is saved as a permanent file. The

program may be referenced under the filename ACMBIN. Loading of the

program requires 50K octal locations of core.

(
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(
1. Job Control for creation run.

The following control cards (starting in column 1) are recuired to

execute ALT and save the tables that are created and stored on the

random file.

CASE1. If input data is fran cards

JOBNAME,CB50000 ,TIQ.

AC=XJNT Vj=E, PAS&X)PD.

GET,Wo=?zILN. BINARY OF ACT

SAVE,TAPEI=AER04. RANDOM FILE W/AERO. COEF.

7/8/9 MULTI-PUNCH

DATA CARDS

(/ 7/ MULTI-PUNCH
18/91 P

CASE2. If input data is from a permanent file.

JCBNAm,CB50000,T10.

AC.j jr ,NBER, PASSC1RD.

GET9A S.

LGO,CARDS.

SAVE,TAPEl=AER04.

6/ 7//9 MULTI-PUNCH

8/9

(D
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(
2. Job Control for Extend Run.

Using the files created in the creation run, the following control

cards are necessary to add or replace tables.

This setup can also be used to provide only a listing of the current

tables.

CASE1. If input data is from cards

JONME,CB50000,Tl0.

AOCgjNT, NUMBER, PASS1ORD.

GET, LGO=ACTBIN.

GET, TAPE=AER04.

FEPIACE,TAPEl=AER04.

DATA CAPDS

6 8/9 MULTI-PUNCH

CASE2. If input data is fran a permanent file.

JOBNAME,CB50000 ,TI0.

ACCOUNT, NUNBER, PASSCRD.

GEr,LGO=ACTBIN.

GEr, TAPE1=AER04.

GEX,CARDS.

IUfO,CARDS.

PPACE " APEl=AER04.

( /7/ /9 ILTI-PUNCi

D-13



NADC-81224-60

" NOME:

If the "REPIACE" card is not included in the above example, any new tables

written to TAPE1 will be lost when the program ends. The "REPLACE" card

will not otherwise affect program execution, and may remain in the deck

even if no new tables are created.

C. Card Input

1. Card Types

The following are the five different card types that are recognized by

the Act Program. Most runs will only require a subset of these, and, unless

specified, they must be in the order shown.

All integer data must be right adjusted in their appropriate columns,

( while all alphanumeric data must be left adjusted.

CARD TYPE 1

FORMT COLUVINS MNMCMC DESCRIPTION

15 1-5 ITYPE TYPE OF DATA

= 1 WO-WAY DATA

= 2 THREE-WAY DATA

Is 6-10 MODE TYPE OF RUN

= 1 CREATION RUN

= 2 EXTENSION RUN

= 3 REPIACIDT RUN

= 4 SHORT LISTING

(= 5 LONG LISTING
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FORMAT COLUJNS FnEMCr;IC DESCRIPTICN

15 11-15 NOFTAB NUMBER OF TABLES TO BE PRCCESSED

15 16-20 NTiP TYPE OF TIO-WAY TABLE

= 1 BETA VS MACH

= 2 BETA VS ALPHA

= 3 ALPHA VS MAO

(DEFAULT IS NTYP = 1)

NOTE: CN A LIST IN (MDE = + OR 5), "NOFTAB" AND "NTYP" DO NOT HAVE

TO BE DEFINED.

CARD TYPE 2

FORMAT COLumS MNEMCNIC DESCRIPTICN

8AI0 1-80 Fm THE FORMAT UNDER WHICH THE CEFFICIENTS

WILL BE READ

NOrE: CARD TYPES 3, 4, AND 5 MUST BE REPEATED, IN SEQUENCE, "NOErAB"

TIMES.

CARD TYPE 3

FORMAT COLUNS MnqEMOIC DESCRIFPICN

A10 1-10 IDENT TABLE NAME

15 11-15 NCOEF NUMBER OF COEFFICIENTS

15 16-20 ISEQNO SUE.lE NUMBER OF THE TABLE TO BE

(PrCEaD (HEN MODE 3)
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( CARD TYPE 4

FORMAT co0u IS maN' MNIC DESCRIPION

F8.0 1-8 AlI41N MIN_!4JM ALPHA

F8.0 9-16 AU4AX AXL'%IM ALPHA

F8.0 17-24 DELALP DELTA ALPHA

F8.0 25-32 BEMIN IN,,qL~VIM BETA

F3.0 33-40 BEMAX iM'XUM BETA

F8.0 41-48 DEIBET DELTA BETA

F8.0 49-56 MAMIN MINIMUM IMIACH

,,F8.0 57-64 MAMAX MAXMUM MACH

F8.0 65-72 DEIMAC DELTA MACH

WHN ITYPE 1

FORMAT COLVMNS MNEMONIC DESCOUPT

NTYP=I NrYP=-2 NrYP=3

F8.0 25-32 BEMIN MIN. BETA MIN. BETA MN. ALPHA

F8.0 33-40 BEMAX MAX. BETA MAX. BETA MAX. ALPHA

F8. 0 41-48 DELBET DELTA BETA DELTA BETA DELTA ALPHA

F8.0 49-56 MAMIN MIN. MACH MIN. ALPHA MIN. MAC{

(
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FOPMAT COLUMS VErONIC DESCRIPTION

F8.0 57-64 MAMAX MAX. MACH MAX. ALPHA MAX. MACH

F8.0 65-72 DEIAAC DELTA AKH DELTA ALPHA DELTA MACH

CARD TYPE 5

FORMAT COIUJS DESCRIPTION

SPFID BY THE USER TABLE COFICIENTS

IN CARD TYPE 2.

NOTE: SEE SECTION II.A FOR A FURTHER DESCRIPTICT OF HOW THE TBLE CCEF-

FICIENRI MUST BE READ IN.

D. Types of errors that can be, found.

# 1 Number of tables greater than 50.

# 2 Number of coefficients greater than 500.

# 3 Invalid use of replace mode.

# 4 Read excess tables into dummy.

1 5 Two-way tables fully extended.

# 6 Attempt to extend two-way tables beyond 30.

# 7 Three-way tables fully extended.

# 8 Attempt to extend three-way tables beyond 20.

# 9 Error in number of coefficients defined.

The Act Program provides a method of continuing execution of the pr~gramn,

despite the discovery of an input error. The user is inforned of the

error that has been found, which will enable him to correct it in a later

D-17
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(
run. In cases where a serious error causes the program to end, the info

array for all previously created tables is written to the randao file.

Under a "LIST" run (mode = 4 or 5), only card type 1 is recognized.

For all other runs, all five card types are required. After each set

of input is processed, the next card type 1 is read. The program will

The program is designed to check for obvious input errors, and make

the appropriate adjustments to canpensate for them. The subroutine

EEMSG handles the printing of the error messages, which indicate the

source of the error and the action that will be taken by the program.

An attempt is always made to save the "LNFO" array before terminating

(the program due to an input error.

on the following pages is a sample of the inputs needed.

(
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SAMPLE INPr

1 1 3 3
(14F5.1)
cS 95

0. 360. 20. 0. 1.2 .3
-1.0 -0.8 -0.4 -0.2 0.0 0.2 0.4 0.8 1.0 0.8 0.7 0.6 0.4 0.0
-0.4 -0.6 -0.8 -0.9 -1.0
-1.0 -0.8 -0.4 -0.2 0.0 0.2 0.4 0.8 1.0 0.8 0.7 0.6 0.4 0.0
-0.4 -0.6 -0.8 -0.9 -1.0
-1.0 -0.8 -0.4 -0.2 0.0 0.2 0.4 0.8 1.0 0.8 0.7 0.6 0.4 0.0
-0.4 -0.6 -0.8 -0.9 -1.0
-1.2 -1.0 -0.6 -0.2 0.2 0.3 0.6 0.9 1.0 0.9 0.7 0.6 0.4 0.0
-0.4 -0.8 -1.0 -1.2 -1.2
-1.3 -1.0 -0.7 -0.2 0.0 0.2 0.5 1.0 1.2 1.0 0.8 0.6 0.4 0.2
-0.4 -0.9 -1.1 -1.2 -1.2
CzS 95

0. 360. 20. 0. 1.2 .3
0.3 0.0 -0.4 -0.5 -0.6 -0.7 -0.8 -0.7 -0.4 -0.2 0.0 0.0 0.3 0.4
0.5 0.6 0.5 0.4 0.3
0.3 0.0 -0.4 -0.5 -0.6 -0.7 -0.8 -0.7 -0.4 -0.2 0.0 0.0 0.3 0.4
0.5 0.6 0.5 0.4 0.3
0.3 0.0 -0.4 -0.5 -0.6 -0.7 -0.8 -0.7 -0.4 -0.2 0.0 0.0 0.3 0.4
0.5 0.6 0.5 0.4 0.3
0.4 0.0 -0.4 -0.6 -0.6 -0.8 -0.7 -0.4 0.0 0.1 0.0 0.1 0.2 0.4
0.6 0.5 0.6 0.4 0.2
0.1 0.0 -0.4 -0.7 -0.8 -0.8 -0.9 -0.8 -0.5 -0.2 0.0 0.2 0.4 0.4
0.6 0.7 0.6 0.5 0.3

cmS 95
0. 360. 20. 0. 1.2 .3

-0.10-0.05 0.00 0.10 0.15 0.15 0.15 0.10 0.19-0.08-0.10-0.10-0.10-0.02
0.0 0.05 0.0 -0.05-0.10

-0.10-0.05 0.00 0.10 0.15 0.15 0.15 0.10 0.19-0.08-0.10-0.10-0.10-0.02
0.0 0.05 0.0 -0.05-0.10

-0.10-0.05 0.00 0.10 0.15 0.15 0.15 0.10 0.19-0.08-0.10-0.10-0.10-0.02
0.0 0.05 0.0 -0.05-0.10

(
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(

-0.15-0.10 0.0 0.10 0.15 0.17 0.13 0.10 0.05 0.50 0.10 0.15 0.10 0.05
0.0 0.90 0.0 0.90-0.15
0.15-0.05 0.0 0.13 0.15 0,19 0.18 0.10 0.05-0.05-0.13-0.18-0.10-0.02
0.0 0.0 0.02-0.10-0.15

*** DU ***

1 2 2 1
(14F5.1)
cYs 50

0. 45. 5. 0. 1.2 .3
0.0-0.10-0.15-0.30--0.35-0.50-0.60-0.70-0.85-1.00
0.0-0.10-0.15-0.30-0.35-0.50-0. 60-0.70-0.85-1.00
0.0-0.10-0.15-0.30-0.35-0,50-0.60-0.70-0.85-1.00
0.0-0.10-0.20-0.40-0.50-0.6-0.80-0.90-1.00-1.20

CLS 50
0. 45. 5. 0. 1.2 .3

0.0 +0.01+0.02+0.04+0.05+0.07+0.09+0.09+0.09+0.08
0.0 +0.01+0.02+0.04+0.05+0.07+0.09+0.09+0.09+0.08
0.0 +0.01+0.02+0.04+0.05+0.07+0.09+0.09+0.09+0.08
0.0 +0.01+0.02+0.04+0.05+0.07+0.09+0.09+0.09+0.08
0.0 +0.01+0.02+0.04+0.05+0.07+0.09+0.09+0.09+0.08

1 3 1 1
(14F5. 1)
C50 23

0. 45. 5. 0. 1.2 .3
0.0-0.01-0.03-0,05-0.07-0.08-0.10-0.12-0.13-0.14
0.0-0. 01-0.03-0.05-0.07-0.08-0.10-0.12-0.13-0.14
0.0-0.01-0.03-0.05-0.07-0.08-0.10-0.12-0.13-0.14
0.0-0.01-0.03-0.05-0.06-0 ".10-0.12-0.13-0.14-0.15
0.0-0.02-0.03-0.05-0.08-0.10-0.12-0.13-0.14-0.15
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Manual," Publication Number 60176600, Control Data Corporation,
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Aerodynamic Coefficient Tables Technical Note TN-K-l/74, Naval
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